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"C N 5> — fy V 5 O^fcfi-Y^-^tf— ^ 4 a £rf@*j"#n;i[E]ijfc£ -^5 <b . &A^ <*> 

^tyif-A4 a (Dj^^fRHC&tt^^Vtf— A 4 a £S$|6 4 i: (D^i"^ 
^^2©^ 4 T?fc5„ Yf*mff^'t-5 Z$ft^2p=f?^lft6 S^r^^lft^b-C. 
* — h 5 0&1tt±4 ^-^tr— A 4 a <Sr*Ba*WteEte$-S:5 isftA^ * nW. 

£t\ #mMlR]^3 0 — ?y V 5 0 ^(DPfO^f^ m l t^i-**^tB© «fc 
5 ^tVt'-A 4 aW4 4 \Z. «toT^lRj$-^5ffi[Rjm^4 2 SrlSttT 

3 Kttl^tlTjk'to 

-<^0lRim^^4 2 ©APffim^tyt'-A 4 a ttifctespfT-rb^fr-CV^ 

x-Yspffijc»i^?& 5 htfto^f ^-^tr— ACftotv>so^ ^©IMfa 

r©i S&iUfama^ 2Sr^!JtS^i:^J:oT, 0ilx.fcf, (a) H 2 <Z)^A 
^ 4> ©it m 1 2#HS) N (b) ^ty^A4 a ©jfe3£*SW0?lt^C (HI 1 3 

#jgo ^.ititm^ mi 2mm) <Ditnb<ow&. (c) ^^ y h5o©i5f i 
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JblE (a) <D$LAft 0 ©IStBttBWtS^ M?Lt£. r©^^yk'-A 
3£«©««ttm&»£#*+#-XN ^ 5 o #55* 3E L < ^(fc&tLTV^fc 

^ilLTS?! GiSmoS) l^WSi £&®i¥te:?T5 it^ftSo 

_biB (b) (DMmMWfDmmcmvxmw-tzh, m^nm^^ 2<Dmm&& 

fc£# N 0 1 3 (^ti© i 5 ('W, <W 2 tt^t 5 * t i § 0121: 
TP-TWO £5 >W 2 3 r t So jfeaEffiWiSrlfi^i-S*^*:^ 

IdSSt, * — ^> b 5 0©^fe<&ifc*^©#JfcteR?iL-C\ r^filR)ll5 4 2 

jlib (c) (Dipmizmisxmwtz mz, ^^^b5o^iW3 

4 a ©If— AS^ff-M^^li^^CfcD. 9"-^fv h 5 0 — (D&M^ K * — 

2 jj: «t 5 /Jn $ &«ftai&3«-e-hiB®-?-w * ^sr* s < «iri $ *-c>r a-v k'- 

at^S (a«5Hb) ^SwirCfcoT. ^-y^5 0^tyif-A4 a 
t^LT^b^T (^3I**T) x b^ffi^^tyt^A4 a ^1 

MtZJ A4 a &EJ2 i:PIDj&-|Rl^e>^T^*r>b©"T?&5. 
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iit>a>ozttifc¥fTfcifi:*§l7 2_h«:^tJnSIH-5«fc 5W^y h 5 0 

15 <£>fp ^*T*O^SSrL 2 ir-TSo ^<£>¥#L 2 fi, 0 5 ^ LfcSggf L 2 £ IrI 

Ell 4<0*fiJtH:*3V , >-t\ 9<—>fy V 5 ocBHrti:*- Kl-Y^i^A 
lf-A4 a Of&g (fiP*>S:|ft7 2^&(Z>fiEfSt) L 2 s i n0 T'&5 0 t£oT, 

[*4] 

v Y =L 2 "cos0*d0/dt 

= L 2 ■ c o s 0 ■ co. (co fi-f^-^tf— Ajfe^fD^iiS) 

C«5] 

y = k • t a n 0 (t) = st. (k, s t 
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5 i^fe*5C*s#b*t5. 

[^6] 

k-sec 2 0 (t) ■ £o=dy/d t = s (— ^) 
i0f6 £r_kfaifc4 i&rfflVM:, tli|p)l§3 0 %Mtz.&<D4 A 4 a 

© Y$ft{3i5FfT^^lRl(O^S5^S v y Sr, #C5£(D «fc o ttt^ t^t^5 0 

v Y = L 2 *cos 3 0 (t) • s / k 

e>3feV^05-C*)5 o ^<D&W}tM&. v v £r— Jtfcii-Sfctts s i n0 = c t (c 

ttJMfc. t W$tSl) £i"tU£H:V\ t a n 0 &5££ 

[«8] 

t a n 0 = s i n 0 / ( 1 - s in 2 0) " 2 = c t / (l-c 2 t 2 ) 1/2 
t a n 0 ,i N HI 1*3 .tt^HI bfc J; 5 ^¥fT¥^MO^^^il 4 ^^R] 

[*9] 

Vs = c t / ( i - c 2 1 2 ) 1/2 , ( c t nmm) 

Stiffs 3 0 &mit'(*l'}?— A 4 a <D^^|R]^jo^5EII±^^S5l^> SP 
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^) ©fl^@16i:*f 0 ilOHIte, 9 — V 5 0JS«9 &m 1 i:I^C^lR]^b 
* ^-Mot^-^?' f 5 OMMt^^it (a) ^-^Vb5 0£ 
iSltZm&b, (b) ^5/h50^ £:PP8 8 fc^-f £ 5 ZijfcTOrft 
r<D (a) . (b) V^tt^^fR]^^-^^ b 5 O&M&VX-b, h 5 

Jbffi (a) ©f^fi N ^jy h 5 0 ^<D<< *^\Z — A 4 a©Altttlt >f 

IBW 7 2 ^b—3£©ffiSlL 4 WflCfi-e Alt t^o-C. m^$->\?— a <£> 

L-C^, ^->-tf-A4 a f 5 0 <D±m^m— gzftxmtt UT-f 

SiA&ft? ^ ktfX%Z> 0 U£>U h 5 0 (DmWt&Ote&UM&Mfc. -b 

IB ( b ) (D^^ £«9t>l/cos<*> f£ <^5o 

— *\ JbIB (b> ©I^tt, * — h 5 0^(D4 ^-^tf— A4 a (DAttf&R 

5 o<£>ig®<£>— 0 a /^b'ffkgBS 0 b ^^TM$P 5 Oc^i 

JItt£*K Y 5 oo®rt^*5V^SgfltL3 fctt^fc; (fu#) -T^o 

T> _tfB (a) 0^<bf«Blfi:MBffi:^^^^^o 
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L/M^ (a) N (b) ^-ftl<DiB&-?hs ^^'yb5 0©SrtW5l 
^fF^2 9 6 9 7 8 8-^^^|B«$tL-CV^SS^lf^flJffl-rS^i:^■pX 

^IJ 5 6 *5 J:TJ« 5 8 fr^frh^tlW^ttXte < a T»fC«!i^>#^^ 7 7 7-?IJ 5 8 &4 * 
i/tf-A 4 a (7>fc*— A^-f ^Jn^H^bTfc^Tk&V^ ±Mm<D&&?T"7 
7 s — m 5 6« s ^Rl 7 8 ^^i"J; 5 ^gj£^T, mi£$f\Z(D^ 3r^\?— A4 

if— i^4 a o^^fRj(Dbr— Ai^t (t^— Am»fD©H#^a^i:) ©^^J-^lf— 

Hi- 2 ^^-rs^*mjaEv s o»^#«MfRi^3 o \mm-tz>mfamf±v D <d 

^—7* S/f5 0 MAlt-TS-f ^>-lf— A 4 a O^pfTttKloV^-Cte, HI 1 7 

HI (B) KTjk-TX o texMifciqzfTJ: ^/S^orce-i^ft^ > ^|pJffiffiV D ft 
ii^T^rRj^^^ 9 o^£9 %*#v^#telf>IIIi (c) te*r$-«fc 5 mxttfc¥ff 

5 87>ib ^Hi^S^^T, 017 (B) 3; fcf* (C) ©»^o^5^i 
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Y-Z¥®^^"fBJ : Site 

h 5 0 ^Atti"^^^-^^— A 4 a : 1 k e V~3 O 

0 k e V 

^^-^lf— A 4 a ^Mt5^ty©Iim : 1 0 AMU— 2 5 0 AMU 
^^-^^2^fe^^^-^lf— A4(£>§ltt|Lm£E : 1 0 k V~5 0 k V 

HUT, «*^?tM^P^Bjtl («S^*ti©'5rSE«SIBtts m/Am=10~ 

1 0 0) o 

f£SM<DjfeS£§ 1 2 fcep#lH-5^mJEEV s : **T»± 2 0 k V 
I^T^^l 2T?©jfe3SE^I* 0 : ***C± 2 OS 
MUi&m2 2 : KfEbTV'S,, 
J[1SmMI£V a : 0 ~ 2 5 0 k V 
<Bl^flBJBE± V D : ft*:T"± 1 0 0 k V 

SMtflBftSS 3 0 (omfamm s 2 <D$t« : ij—tf^ 
0in]fli@3 2<D3fB*HR]ffi<D 3 3 vm®. : §P 

#m^ffifRl§5 3 0 T*(P<BlRl¥#R : 1 0 0 0 mm 

BESfl-! (@5#i) :t^l0-0-0mm 

#«flSlRl»3 OfflP^^-^y b 5 : ft^5 0 Omm iMfa 

fcf— J»~?*J? 4 6 ©If— Aiii§5*v:4 8 (DJ&tf: : RIR^ 

&AB$<£>*^5 2 (D&mM&Jjft : * *p 
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^g^A : ^im o BP*>^ 7fr/W5 2£r«l6 6 (01 <vm X) suites 

-tz> famcomfamM 3 2 a:&£i>^4B!i<DffifiR]m®3 2 b £r^rL-ci^„ 

O^FRim^l 3 2 a 33J;0*3 2 b ^n-etK Mf^J^ Oit^^fRj n flU (n^2 

fR]«^3 2 ai <b-?:n^^i-6^s!ioisrR]m® 3 2 ^ £ t? i m.<om\^nM 

^LT*3?), rtffiOO^lpjm® 3 2 a 2 <b^rtt^*j-/^-t-^^«!j©iMlPim@3 2b 2 i 

mi 8-ete N m^o^_hx4ia (gp-bn = 4) tvx^z>&, z.tiiz.mbtiz> 

^<Dn|a<^^lR]m@<^tB*lTRjffi3 3^0^PS{i> ^1 (DmM^MXn, W*M1Mfi} 

[tio] 
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V, <v 2 

[ftll] 

v, >v 2 

nmomfow>m<vft<v?\-M<D&mfamm3 2 b t ~3 2 b.^tt 12© (^Maw 
^) mirjmu ob^e>> APi^bw^ mffv bl ~v bn ^^ijp$tt5 0 m 

j; v^w-m*? fn-rt, ftw-cD&mfammz 2 ai ~ 3 2 a „ , 3 2b 1 ~32b n 

^mffiV al ~V bn ^r^tt-^^RlJPi-6MfR]®^4 O a N 4 0 b©#J£ LT, (l) 

(1) J£ia^#J^£3^ftm?Jl 

Ztl(D[Ei$£m<D— 2 9 ^^-r o :^H4 0a N 4 0blt 
{ilpj®@3 2a 1 ~32a nN 32b 1 ~32 b n ^Rl*Pi"6 ft^mJEfaffl l-*f LT, 
^©t^lff IrMt^ i i: (H^!l"e{iilln]**nM«^i 1 2 

*5j:t>*0rti^jSffim?iii 1 4) ^tfh^fh^n^ -mb<Dmmfrh(Dmtim]£ 

IE, ^ ^*t/& U fc-~o©H 1 12, 11 4 Jpj^E-- 

Mil 2^fc^>(Mi^^)g^m^l 1 4(DVN-ftl/^C»^^l^^^^^< 

Ml 1 2 4o«ttKii(n]^Mffi?iil 1 4<^M2f2rlS:tt5£:*^ ijOm*-f ^ 1 

1 8&Wt, Ap^-K^fc^^-F^cfcmiE^^o^m^-ctti^-r^ 
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(2) g-mmmz. xsmmmm 

ZOm3&m<D— ^J^rHl3 0\^ir o ^<Dm$\WM4 0 a N 4 0 b fi x #iIlRjm 
S32a 1 -32a ts 32b 1 ~32 bJcM.tt, ^fcJPii^— K\ ^Jit* — 

kc^lt, iey!i^g|jttL^:«»©«as (Bi^j^tt«iRi»PiSffimas 1 1 2 

^.t^IfRlfijifflllll 1 4) SrfflV>« t>©T?*)So ft*K0>fil*J«l£ 3 2 a t ~ 
3 2 a n> 32b,~32 b„ W§lBEV al ~V M , V bl ~ V bn OfSffl^IE. A 

^T<^iirp]^;^3 2a,~32a lS 32b 1 ~32 b „ 3 ©fi^HSr 

-cfeso-c. ±15 ( 1 ) <o:frife«:0M3 LT©^#i^— IH^&e^mx.Tti&v^ 

mi 2] 

v al <v a2 < • ■ - <v an 

V bl <V b2 < • ■ • <V bn 

v al <v bl> v a2 <v b2 . • • - . v an <v bn 

C«l 3] 
V al >V a2 > • ■ • >V an 
V bl >V b2 > • • • >V bn 

v al <v bl , v a2 <v b2 , • • v an <v bn 
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2 $rSiJ#U-l£&:)-^< "C^tPo ^eofcfe^, EI 1 8<DHM^-e{±Sn^it^2 2 
X\ if^Mi^^FttS-t^^So 

favf^h&^izmn^^/^—tixmm-tzvx, m^^—xcD^—j*? 

[«U 4] 

v a =v al =v o2 = • •'■ =v an 
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v b = v bl =v b2 = • • • =v bn 
v a <v b 

2 hW*mmfa$*3 Oi©llciis J; 0 A{*c«lfcr±»*«iRl»3 OCA 
^faiiS^x^fr^Jf^fSS&fi 1 ? w^x* iio &mttxh&\<\ -©wyX 

ff«fa«3 (HCctoT, -T^->-tr-A4 Sr«^l L # E«£ £ fiflll 

& (itfr^jctt^ ^(D^mMmm3 3<d^ 0 uTmm) &r b , wa-^br— a 4 

£rfr5©-CV. <V b T*&>5 0 f£®0|nJt?3 OOAP^l&lrV! , ffiR<D®te£r 
v 2 it5i:> ^:©4&«a*^±Ap«a[S:fTi>^S^v^«)*cv l =v z =o [v] 

2a, 32 b W <E>#^T?ifc 3 „ 
C«l 5] 

E= (V b -V a ) /x ■ log (r b /r.) 

= r B XV = V a> r = r b T'V = V b T?ifc5. 
[116] 
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V= { (V b -V a ) /log (r b /r a ) } log ( r / r . ) +V a 

^ 17] 
q E =m v 2 / r 

[ffcl 8] 
mv 2 /2 = q V a 

f 17*5j;t>*Scl 8i!), E=2V,/r^i^ £ *t£#C 1 5 \Z. Afr5 £ > 
[»19] 

V b -V a = 2 V B 1 o g (r b /r a ) 
oi£P), ^gr a £^N£r b t(Dit<DMWc<D2i^Z, 4 * V tf— A 4 ©Mb*:* 
/l^— fcatJSfcUfcAlJ&mffiV. SrSHWc&tf)^ ^^(DiifRjS^ 3 2 a N 3 2b 

[f2 0] 
V D =V ra 1 o g (r b /r a ) 

[f2 1] 

v a =-v D +v biasN v b =v D +v bias 

d-2) 9 omm^^^mmm^n ?Ws& 
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—mtLX, WMmm%s3 0©AP©^^2 Oke V^tyf-A 
4 & 1 5 k e Vfztfmm UT, ffiPt 5 k e Vtf-eIIf5i^#t§o - 
©*§£\ SMySlRjS&3 O (DAP^miiVi Sr- 1 5 k V x |±1P<D®{&V 2 £:0 V t 

v-e&;5 0 

<^Mt&jm® 3 2 b x , 3 2 b 2 r b X~mfrbt£^h<Db1rZ> 0 ffi^GDfc 

K, = log (r b/ Xr a ) £g<„ 
BMHBfa8&3 0 ©AO T©^f ty If -A 4 ©lSx^/W^-}j: q V„ [e V] 

-efc^c t2o J: «9^^#p>n5 0 

Cm 2 2] 

V 01 =K t (V.-VJ =K 1 V nl 

l fc&ttS V^^Vi k-tZZ. k\n£ V N AnflOoiBlRlM 3 2 a l% 

3 2b 1 ©fJ±V al , V bl fi^i^5o 
0*2 3] 

v al =-v D1 +v 1 

V bl =V D1 +V l 

[eV] t?«>5. ±IB£: li^H^LX. j»[2 4as#&*l«. *fc, ffiPfld©fflllRJ« 
@3 2 a 2 . 3 2 b- 2 (^mJEV a2> .. V b2 fi^[2 5 £ft5„ 
C»2 4] 

V D2 =K L (v.-V a ) =K 1 V n2 
[$C2 5] 

v a2 =-v D2 +v 2 
v b2 =v D2 +v 2 
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ftm<D®faMffi 3 2 a 1 N 3 2 a 2 I^±iffl©SficSlV in fi N Sfc 2 3 S3 «fc l*8fc 2 5 

Cfk2 6] 

V in =V a2 -V al = (1+KJ (V.-VJ 
mWz.ftW<Dl&tfi\WM3 2b p 3 2 b 2 m±m<DmiiL^.V oat fe, BUfB#C2 3*3 
it;t2 5 «t «9 . R^feSo 
Mk2 7] 

v out =v b2 -v bl = (i-kj (y.-vj 

&l±^fe, ^!|x.lfr,=0. 3 5 Cm], r b =0. 4 5 Cm] K 4 = 

o. 2 5 1^^9. /^ogfrfB© £ 5 fcV t =- 15 CkV] s V 2 = 0 CV] T*£> 

V in = 18.77 CkV] . V out = 11. 23 [kV] BP^, 
V. rt J:nv ill ©^t<, nW©^te> £&&mj£ (gp*> V 2 £ V, t (Dm ffi 

±%<t£%ui£jz% < mK>&5mfamm3 2 ai 1 3 2 a 2 ^©ra-c© 

©T% ^S^rS-t-So 
£0 2 1 KtfTo 

-:X\ H2 1~0 2 SO^^a^^a^t^itS^^ftttK tt*J 

Jr^<D%.m.WJ& 1 1 ^^-^tT— A 4 ©If— ASMSftf* 2 5m A/mi: 
&tf5m 2 -eftV^te. rr^fi2&5nfl?*f-C*>!K Ma©^*^ fr©^ 1 mt 

If-A4(Dx^;i/^ fi^g-jH^^L-CV^,, l*9fl!l©MlRjttffi 3 2 a £^<H!l©liI 

isj«®3 2b^«. m^i, 2 • - • <Dmvh(D&*:ti^tim&i8.i'X^z>o & 

mm&l$s3 0©AP#5ft*3it>*ffiP#i£Sriatf^:v^^i o 2*5«fctf l 0 4I4 N 
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>a ^©J: SfcbTV^,, 0 2 1 tf<E>>kV^j&l 0 3 Jt 

H2lW:s 2M.<DWrffiBMWi<DlMfi}W>M3 2 a ls 3 2a 2 . 32b n 32b 2 
&W^6ffMt;t]||p]3l3 O ^fcJV^T. -f^-^tf— A4§T3i^/P^— 2 0 k e V/0>£> 
5 k e V— kMM-fZ>^&<DMX*hZ> 0 toMis JUr^V— A4 £r 9 oaMglRTS^ 
5 ( r. tt N ^: T © M t 31 -o V ^ T * ii <0 * 3® 1? th 5 "C. T t? W & * ^ 0& i~ & ) o 

32a, :-20kV, 32b, :-9. 9kV 

32a, 4kV, 32b, : 1. 4kV 

St;ii9^iir, iitii -«ar % ^m«iR]^3 ortm*3tts-f 
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A^*>^^4i:ffT/iii o 8 (&m-t-*Lwr«&fBztt) 

SA*l?*)0.»««KilS»3 0©AP©i^ ^ rt ^9 0SJP©ft^ /3 end 
^18 0*T*>5. /3 start -T?V = V 1N 3 end TV = V 2 mbt5 

[ft 2 8] 

V = { (V 2 -VJ / (/3 end -3start) 1 * (i3-l3 start ) +V, 

[ft 2 9] 

mv 2 /2 = qV m = q (V. -V) 

m3 o] 

V= { (V„-V.) /log (r b /r a ) } 1 o g (r/r a ) +V a 
f*i*HE>iHfa«ffi3 2a N 3 2 b ^Rl*p-rsmiEV a *5J;t^V b t?^^i-S- 

[ft 3 1] 

log (r/r a ) = { (V-V a ) / (V b -V.) } log (r b /r a ) 
H&fBft 1 9 2 9 X 9 s F*i0*©fiSl$lSfli 3 2a, 32b flOit®^ 

[ft 3 2] 

log (r b /r.) = (V b -V a ) /2 (V. -V) 

©ft 3 3*fcttft3 4-C-5-*.b*bS. 
[ft 3 3] 

log (r/r.) = (V-V.) /2 (V. -V) 

44 



WO 2005/055271 



PCT/JP2004/018330 



[t3 4] 

log (r„/r) = (V b -V) /2 (V, -V) 
IT, fc2 8 «t 9 «teV&3HfU t3 3 «fc 5>f A4©J»W-_hT? 

frfc£#:3 5 KtfITo 
[|3 5] 

• r a = r c exp {— (V-V.) /2 (V. -V) } 
r b = r c exp { (V b -V) /2 (V. -V) } 

±famfiv«, p^^mmmms 2a, 32 b©«jsEv.. N v„^*^sfcJ6 

lRlM3 2a. 3 2 b^^riiigi-^r i:^5>30>5o 

rt^CO{ilp]ffi1l 3 2a. 32b ©«J£V a % V b Sr^HSfc: UT^^Wfx f31, 
#32«fc!3 % r = r c £: LT, &5£-e5-;fc. 6>*L5„ 
[fc3 6] 

V a =V-2 (V e — V) log (r./r.) 
V b =V+2 (V e — V) log (r b /r c ) 
-hlBi&3 5 £ifc3 6 £: te, Slv^|z:afc^6«j frzi^'iffi^llQ^^ ^» t^t, i35 
gfcM 3 6 ©B«*«r*:-^ «t 5 fc-t-tbfi, >T tr- A 4 (D^fhJi^il^ 

(a) SJ3EV aN V b 3r— 5££ LT, 0 ^lT^r„ r b £r^;i5„ 
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(b) ¥@r a , r b &-fcb Ut, &m J3 jcMUTmBEV. N V b ^It5 0 

(c) HLii^r 0 £^£5 

(d) &±<om.^t>^9kMir^ 0 

(DlkWr-eZtl^frmftSo {^^^^—(Dm^-lt. ^^r^\£—KA(0^)V^ — 

^'bM^-r^fcfe^. #^c^m®c>*-^0^ bv^ c 

@2 2lt 4j|a<Dfflq&;:ft;^oTJ!£;^oTV^4Sftm^3 2 3,-328,, 3 
2 b x ~3 2 b 4 £^i-3tim»^3_0aa^-C> ^^-i/tf-A4S:^^/^- 
2 0 k e V^fe 5 k e £ ^5t-r34§£-<Z>#<J-e £> 6 o 

32a, :-20. 3kV. 32b, : - 5. 2kV 

32a 2 :-12. lkV, 32b,:— 1. 9kV 
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32a 3 :-6. 6kV, 32b 3 :0. 2kV 

32a 4 :-2. 8k V. 3 2b 4 : 1. 8kV 

itwfB r a = 0 . 3 5 [m] N r b = 0 . 5 1 Cm] N r c = 0 . 4 Cm] N BUfB 
mitLV, = - 1 5 CkV] , V 2 = 0 CV] N ^ start = 9 0 > & e.d = 1 8 0 
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